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(57)Abstract: 

PURPOSE: To obtain a new process for forming a local 
interconnect structure in a semiconductor device. 
CONSTITUTION: A process consists of a stage for 
providing two conductive regions 54 and 56, that are to 
be connected electrically to a semiconductor device, a 

stage for depositing a metal film, for example, titanium WW? ;i 



film on a semiconductor substrate, and a stage for 
forming a strap for connecting two conductive regions 
by patterning a metal film and a stage for forming an 
interconnect 66 of a conductive metal nitride, by 
thermally nitriding a strap after the patterning of the 
metal film. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2000 Japanese Patent Offi 




css( 

3 



(19) B^BWfFJT ( J P) (12)^A HI *W P^F Q $H (A) (lD^ffffiK^W*^- 

5-136086 

(43)^0Ba ¥fi£5^ ( 1 9 9 3 ) 6 £ 1 B 

(51) lat. CI. 5 ^S'JBB^ iTrt!6S#^ FI ft*«^«6W 

H01L 21/28 301 T 7738-4M 

21/3205 

7353-4M H01L 21/88 B 





#I¥4 - 1 0 3 


9 7 5 


(71) HJ 




390009597 














(22)fflffiB 


¥f&4^ (19 9 


2) 3 3 1 B 






MOTOROLA INCORPORAT 












RED 




i# 6 7 7 9 4 5 










(32)^5fcB 


1991^4^1 


B 






• y ;u ^ > ^ > • d-hi 30 


(33)M5fc*S£3I@ 


1 (US) 








3 








(72)2§ 




n/t-f • -i — * s?3 — >X • i^a. - y 
























-f^yzvy H • u- — 1 1 9 o 9 








(72)31 




























— U7y • H7^f^5 6 0 3 








(74)ft 


IA 


AH 31 ^ cm*) 



(57) i&m 

(54, 5 6) ttmn&Wim.t. m?>¥-mfc 
mm±iz&mm (6 2) , mx^^^>m^mm^^^ 
mmt, g&fB&jRi« >^UTHtrf5 2 ^co^m 

ttfi*?£S«t5Xh77^ (64) £JgJd£TS»B*5 
6) £J£j£T5»»J&>S&5^nirX£»#ETS. 




50 



1 

[f**J!l] ¥^#:^S (5 0) \ZU-jj)V^ 
Zl*$ h^jt^r^^-T S^d6C0 7 P DirXT^oT, &<D 

gEfcWftWKS&ttafts^ 2 -DCDmm^mm (6 

1) £I£tt3g:ISg ; MfB^SIteSefc^VR (6 2) 
f52^^^mi±^^^mm^fc^^'r^^ h77^ (6 

xmmt&itr* >co-r >^-n*^ h (6 6) 

[»3R:£2] (5 0) CD-i]JK 

« ( 5 4, 5 6 ) &mi2>&L» ; MSB 2o©y'j3 >«I 

«©-€-n-en©±fc^ui^^ K«s« (6 i) ^^^-r^ 

RFg ; iftia*?*#S@fc:&JSflt (6 2) 

Hi^^Mt^xh7^ (64) ^m^-r^^m ; 
*mmk\^xmn&mtm^ > v (6 6) £ 

[ 0 0 0 1 ] 

±7,\zmv, £ 6 P flue fit: n-*ju-f > 

[ 0 0 0 2 ] 

±0) 2 ^©iitxi/^> h ^il^jC^iit^it^C 
w««5fitt f-:/s*it^ K-y^nr^ft 

^^^v"J3>, Sfef^iy'JD-'f H (Metal Sili 
cide) A»5MSn5. 2 o ©»t»ttx U ;< > h £ jgjffi 

[0003] ia i Tbmm 3 izte^mitmmizn-tDi,^ 

MtLTi^^nxt^, 12! i (c^^n^^^tc, 
¥&ftgim i oas/'jD n 5 s& 1 2*m 

h i 6 ©i; 5 fcmm&mmiflmwL 1 2 ±^^^^n^ w 



2 ) ^1^5 - 1 3 6 0 8 6 

2 

y-hfi^iy'j^>^eai*T^§ 0 y— 
h 1 6 &ii#y- SK>fb* 1 7 tc ^ox^is 1 2 

-;ux^-^ 1 8 Mi^icfizifty u n >*fc«s 

[ 0 0 0 4 ] n — #;l,-f >^-n h £^j&-r<5fc*6 

1 6i3<fcrXH"-^««(i:»»-r5«t'5K:, SB 1 0(D1 
10 tCi£^£-tf£ 0 *tC^* >j& 1 0 £7 > ; EX7 (NH,) 

^tztemm (n,) ^H^^T^^/^^-ii-^ c <t-c^>fb^ 

^> (TiN) 122 fC3e<fc$1i-S. ^^^>12 2 \* 
M 2 \zm^ZfLZ><kv Kigfrofc&glSrIfcT CI £ \Z£r> 
xm i (D^? >m 2 0 tK»JSnT^5. CCOI^^^M 
tola, ^ >JUttiy- h 1 6 *5<fctf K-yM 1 4 £ 

y'J-tt<H (TiSi,) ii2 4^M^ti§, ^>U+M 

f ->u 3 xDm&m&Mbh* ^^^zmmm.m 

<DX. f^>y'J1t^F (TiSi,) «2 4 

0 1, m 2 0)^n'feXti^SJTiSi I £^f£T£ g WTf 
ffl£*lfct>C0T. TiSi,M»liIiRtt^i?/h^5* 
;UXy^>^£^TTiN£:£T»5SbT^fc) . (3 3 

icH^sn-cvi* ckSfc:, TiNM 2 2 &rt$— x>y-r 

§:tTP-^JK>^-3^^ h2 6 tfKtt 6*1*. 

gimteco^b&^T& o , ufca*oTy- h i 6 £ f- 
y^i^ i 4 co "5 ^ co i ^tcm^&5tc^^*r* 

30 *o 

[ 0 0 0 5 ] n — *;u-f >^-n*^ h^^^-T*fcd6 
(cftt)*lT^S^fiF©^D-feXtt«l^ ^MaticOF^S* 

jaTLxvis. mx&Mm(D~7n±7>\z\$. ?-*>isw 

-f Fco^^0|5^tc^^-> F ^-^x.-r^TiNm^x^^> 

rne»<ox«/^>^-ctt»»««©±jcjg^$*ife 

40 S^bS*B<OF5, ^ >\t£iM$5<kZ$Tffi<D y U ^ > 

7 4 - ;PK8ft«*«2 8 cO^o^T^^ffe^^^^i: 
fe^^^^>o £<d£/&k: iot, @ 3 fc^$*i* <k e> 

R5t5ut»i?tJS:^ mmwmm.<n±\zm&z n* 

V^b^^CDiE^i^^^^^^^^^^t life, d 
50 ■SCtttte^oTViS. x v V X y 3->£f<D&fffl %m 



3 

c tiz i:ot;0j; vu^mmu?-? yit^m* 

^i/^i^4^TL^3^JH4/)^5o ttAH Ti 
3 SfOxy NXy^>yTfcniNtt*;£ttXv/^>y 

fc»fr L-3tP&£ 0 £ L T &VLS I 

stAnmtt) ^ct^uLsi (j@;*:Si«*«iHis§> ©«jgfc 

SfSOCIbT^Stl^ilfC*^. TiSi:^6TiN 

[ 0 0 0 6 ] d-*;k >^-n^^ 
^CD^&Tf&K&enfdfc^t ITU, TiSi,^i£coft 
;fo D ten AJU h 5/ 'J -th-r H (CoSi,) Sffi 

s. ^ >K^iia$ j &sfflrfc3 n)v hi^ii^t, 

Tffi^jfiftbfci'iJ 3 >ffi«£JEJS$ii-TCo$i, *W$L 

n, Hfli£OD^&-T?TiN(DX h ^ y TiSi, 
©ft to 0 tCCoSi: £IJ£££§ V^fJ^C!) lO«F7-fl7 
^■>^»l«rffiofcTiN©/^^— x>if ©BSfcCoSi, 

Si, ^r^oT^^ 1 ^ >MO^{b^Ji&C0^fC^i^^^^(D 

<&n. xa^ u >tnz&-oxmmt>nfct\ 

00 {I ^ # fc£ £ ^ # & £ C t tittlfr o T ^ £ o 
[ 0 0 0 7 ] 

fcfiexoefcAsnfc^n-fe^, $ stcpaiir ^^^^ 



3 ) ^i? 5 - 1 3 6 0 8 6 

4 

f>^J£ffl^Tn-*M >^-3*^S£A^-- 
[ 0 0 0 8 ] 

[ 0 0 0 9 ] 

i^^^HD-^ JK >^-3*^ h $ a^-- >y-r 
^M^S^l:lt§^i^f^ts. #389§cD^&te_L 

ffifc&JRBISr/^-X >y*t£ d <tT&JRtt 

£n<S>„ ^{b^MtiXA^^it^ynirXTti^< JSft^ 

□ ir 7s \z & ^ t^/& $ n % <d x*mM&m «<s < *n $ a s 

[0 0 10] *%0JtC^oTn-7J;U 

<dt&3o S4i:ii, ^^Mi 5 o (Dmmffift&mm 

IT^I.. ¥i^SI 5 0 »Sfi 5 2 

5 4 tefllx.«MO Sh7>y7^0V-^' h*U<>^ 
ItLTlf^tS, y- h 5 6 fe^fcSies 0 ©-(B5# 

it 5 9 j:ot ^-y^^ 5 4 a>e> t>*6i»$ti5 



( 

5 

[0011] g|4 c^gi5 0 Ktti'U it*f HM6 i a* 

-f ^{bpJ^T^o, -^©tttt^^v, 

[0 0 12] 5/'J-y--f Hffi«6 1 5k£i&co& 

4^f^t5. ^*>ig£/^— x>^-r**:£fc:ss 

Ji(Z)^f^^T/HX 5 0 <0ffi©«#KISj»W 

i|pJtiT&3o fllAtf, #«JfCl : 1 <DC1, #X <hHBr 
.^fXi^^a* H^^fXy^V^a* 1 0 OmTorrCDJE 
7j£, 3 5 0 7s/ MOl*1?li^t5^5X7Xy?> 

HBr, X^>^[^^ >£g««HCXy ^>^L, U 
^*>T*©3/Uh'>Ul^H (CoSi.) Sl^tcte^^ 

^>->y^ K(TiSi,)rMsn*n^i:t5t, m 

^ y :/ 6 4 tC L b tf 7 > ^ — ;& y h £ £ E £ 3 ^ X 
[00 13] ?^>I^/^-z>^L,Tf^>Xh7 

yy6 4s^tfc», fi^rAW x 5 o temmitm 
i$nTf^>^h77^64 usEifc^-^ >fc*»$n 

@ 5 d^3n*<fc<3fc:, ^yatx^^^^TA' 
<X50 S7>*-7(NH,)Sfclig*(N,)»ia*l: 

y 6 4 tpizmmis, &6iz7R2ti*&*>\zmtm>A 



4 ) 5 - 1 3 6 0 8 6 

6 

h =7 y y 6 6 Sr^fiKT 5. ^Ib?^ >^ h 7 7 ^ 6 6 ^ 
iltt^WL, h 5 6 fcWtttt^S/'J-fr-f FS#6 

i^^u h-^«« 5 4 <d o % <?) i -oizm^wizmitft 

T£„ cox h ? v y&J&f&T&tz&lz^* >£SSffr 
SOtcabfcfiFJBJR^nirxe, NH, *ffl«>fi-e 3 0 # 

£^{b-r£CD(C, NHj 5 4 STCt? 1 5»B3, ft 

SSSSBS;* 7 0 0 < Ct2 0 »Pi3t ^ o ^jgft*;/ u -fc:X 

H*5*5^^4 5 0 ( C^^7 0 0X:<DW?&{£21tZ> £ £ 
J&*"C£*. CCt7z-JHSg^±#$t^i5 : ^>X 
N^y :/6 4£isW'{ H««6 1 <!:<Z>E*a*«fc Diltf 

H — 5 4 & <£tf y- h5 6^6^U3>*jg 
[00 14] (cH^^tifeynirxttn — 

ffifcb£j&*ofcn — hco/^-x> 

ifl^n^ x<DmMmi&±.\z&&£tiz> z. t^fcu. 

tti4 (C&^Tte, it-f F^7*— — U- 5 9 ^.k 
#m^CDMJfS^^^$:^-r C t^LfC^^ >J^ 6 2 SrlC 

*$£W<Djjm\z& oTM^nf;n-^JK — =3 ^ 

[0015] ^^m<Dw\(DMmmi)^ o ©is, ^ i tj^. 



( 5 ) 

7 

(Dh^StlZo i 7 H^il^T/H X 7 0 ^i^Mit? 

NS 7 3 d: PI 7 4 i: 

£tf P^ 7 4 7 5 * ^JHfitt^iD 7L £ tl 

Btsnr^s. NiH-^i«7 3*isti:M$n 

F-;/S*7 3:fe£r*Pll F — >^«« 7 4 fcXJ F 

^Ofi»i*^jl!iOi|£»ftM!?*iais>f >^-n^ 

n82^fotW5a^tS„ 

X8 0^S^8 5^f NiM8 3^3j;C;PiM 

J£tt£«8 5rt*fc«-5-©±fcJ^^$nfe»3»lK8 6 \Z 

j:ots^f,ii$nti^ e n^m^8 3*3j:atp 

-Y FS«8 8 t£«*&8 3 , 8 4 * tc Jgjsfc b T *> J: ^ b , 
*fci^Y K!>*-;P7^-1f8 7fefl|«8 3, 8 4 ©« 30 

Micf^lTfeJ;^, 08l:^$ntirsSD-*JK> 
^-3*^ f^o^/b^cd i oh, ^®^>*;u 

IONMOS (N^t>^^MOS) *5cfctXPMOS 
(Pft>^^MOS) F^>^X^£^£"r5£:a& 

H-^SOOJStfeA'J 7ttti<„ felN + M 
tP+if i^y'Jt-f F««fcb"eit«»*3;K.T^ 40 

xoy? F-t? >^ti^A*-r xcDm^#i4tcs^^ 
cosi: &&m?z>t¥mft'7 : rt<fx<z>M3&<Dm\zfft>n 

"^JS^T*. TiSii £«fflbfc»#K:'b;*j<5>*- F 50 



5 - 1 3 6 0 8 6 

8 

[0016] *^BJ(D$ £ K:JM©**0!I<2: bTte&3 F 

T) <Dmm?- f izmm.&tzmm-?z><niz d-*;^ > 

9 4£^&9 6© H-^fi«9 5 fc«»ttK:S*T3. 

F 9 4 tl^^ Ftt^b%««9 7 ±\zmf^> 

e^^^tl^o 9 5 fcfc F-:/«tt 9 5 , F- 

:/««9 8*5j:^y- F 9 9fr*>m&t!tiZ F7>vX 

FtetfiJAtf, Xg»«$nfcCMOSr/H 
X, ^CSRAM U^f^;^7^) ■feJKD^MIS^ 

3. ^co^^&jfc/Etc&^Xte;, n — — 
£ Fteiia6&^3>^ F^i££<ft#T3fcox&£o 

Slf^«rtt*^SfcfiC)fC^U1J-'f H*«9 3 £ XJ 3 >£> 

[0 0 17] ft^X, C£tZ&mW<DJjm~?$>^Tffim 

zhM&m&Lrz^mftmm^izu-zi 

n^^o .^^^tc bfc^oT^jsacsns n— # 

%m\z&z>u-t))v-i — h<ommmm\^mm 

^{b*3&<a — >^-=j^^ F<t i^xmt^n^^x 
<Dttm&<£zfi±T<D7nii7>\zm»isTmm-rzz2i& 

flaiAtf, >?;un->j7A, a^-^a. 

y^^r/^ JKD&lkWj&m-orz-X >$~n*?7 Ft) 

bfcD-^;u-f>^-3^^ F^^^7j?4-C ( f^>"Jit^ 

FMb^^^i^^^ b^vi. &tc, miz^zntc¥.m&m 
w&&tf&m&&ft<D^t£\zfom<Dtzi&iznte<Dikm£. 



( 

9 

[01] H 1 tta-*;U-f >^-3^47 h»jS&»jS-r 
5 fc#> cd if » <D zf a -fe x £ i&HJT § & * \z ^iMKD 

— SB €:«»f M0 -e ^ b & co t & £ . 

[02] 02 ttn-*JK >^-n^^>*jfi*»ji-r 

— ffi & « Vr @ 0 Tf ^ U fc *> <D T * 5 o 

[03] 0 3 ttn-*;K >^-n*^ bm&*&&-? 

[04] 04«**^fcUfc^oT^»#SatCD-* 

[05] 0 5 (in-^;u-r>^-3^^7 h^i^^Mii-r 

[06] 0 6 l±n-*;U>f >^-=3^/7 h^^^M^T 
■5 fcfc (7) ft ft] co ^ u ± x & ift93-r * ¥»#Sfic!> 



[0 1 ] 




6 ) ftM^ 5 - 1 3 6 0 8 6 

10 

[07] a 7 tt*»«oji«wt?*^ Tg^o^iis 

>^-n^/7 ha««frn*¥»#SEB©-«&«Sr®0 
[0 8] 0 8 te*»E©*l«Mr*oTK#©e»$!£ 

T^bfc t>co-c&3 0 
[09] 09 Kt*fgB<B*Jfi#JT*oTi&»y- N£g 
10 &co F-^«*tcS»Mfc»«*rsfc«>K:D-* JK > 

^L^t)CDTfe^o 

5 o ^an^ne 
54 > u n 

5 6 '>U3>I* 

6 i mm&mi$,, *sw<i \*mm 
6 2 >m 

6 4 TsVJy? 
20 6 6 mt^-i — V 



[0 2 ] 




( 7 ) 



5 - 1 3 6 0 8 6 



[0 5] [16] 




